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(54) VINYL GROUP-CONTAINING DENDRIMER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a low-viscosity curable dendrimer capable of reducing the 
compounding ratio of a low-molecular weight compound causing problems in safety and physical 
properties, contributing to an improvement in working environments and further manifesting good 
adhesion to a plastic material which has hitherto been difficult in a radiation curing system by using 
a polyfunctional vinyl group-containing dendrimer having a low viscosity in spite of a high molecular 
weight as a solventless type curable resin. 

SOLUTION: This vinyl group-containing dendrimer is obtained by reacting (a) a polyfunctional 
compound having at least 4 terminal functional groups and >5 active hydrogens derived from the 
terminal functional groups in one molecule with (c) a vinyl group-containing compound having a 
functional group reactive with the active hydrogens so as to introduce the vinyl group into at least 
one of the active hydrogens derived from the active hydrogen-containing terminal functional groups 
possessed by the polyfunctional compound (a) and further introduce the vinyl groups into <95% of 
the total active hydrogens. The dendrimer is composed of a core site, branched sites, branch sites 
and terminal sites and has the vinyl groups and active hydrogen-containing functional groups other 
than the vinyl groups as the terminal sites. 
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^J^^^f-v^V-^ O-v^ifV, (3. 4-^/i<:3f-i^^>>5rD^£^ 

Vyi^-S-t Ko:^rv'-^=^E^-y-y>r 3/j5':*yi-;i<:^.'>i — 
h) (y^) r>^ y u- h/^<^•(7>:x;J<:a|riyS^Wfc'^y^ 
yWb^ife (c - 1.) (1. ^-^mit^m ( a ) ;ei5^-r-5?5 
i^^^m^^it^m^. tKS^S. ;&yw4<^iyywS. T^y 



[00 5 8] ±IE<D-f y S^r:t>- hS^^ t':=iyWt'&^ 
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(c -1) ^lg§i-^»^Lv^^$ffl:^fe^LTll. mi.it 

^ V i-- Vikit'^m (a-l) ^-^-r>{r/M^^D$-ti:5 - 

^\i'=^Mt^m (c -1) ^mos/t^-^^r 

[ 0 0 5 9] »f7i)^'5-f y v-r^^- hS^^t'^yU^b-g^fe 
(c-1) <tLT(i. <^J;tt^p< ^i^' y o-Y/i-;^^r'>3i^ 

/i-^y>T^^— h (MO 1 ) . tf^>'i^-r y v-r^-— 
r !J /I'-r y v'TT-— (y^j^) r y n^/u^ y 

^-—V (MAI) . --r yy^o^— yU-- a, a-i/P<f^/U 
^^v^/U^yv-T^^-H (TMI) ^3&S*>5o *fc. * 

/^it^^ (c-1) ti.x\im^^:Ltt^x*^^„ 
[0 0 6 0] m^^^^J^ VZ^T^^—Vit^mtX^Xlt.. 
v^-r y >^z>^-r y4-^D>, y^^T>m4, 4* - 

y^>T^^—h. ^v^y uy-v^-r y-yr^^— c^-fyv- 
r y-g^ h/U'-f i-'V. y :jyr y6^^--:3g.^^^5^^.>.^ 

y v'ry^4-;^^/l — m-":7ai— ■:h>'^U'> 
v^-r y v^T-t^- ^^°^y^^uyi/^ y v-r^^— 
"7^ h^7«5^/i-^v^y y >T^>— >>:5^u-^:^ 

v-zpy iJ'y^^-Yyv'r^-h. 7K^=^iy y uvv^^ y > 
r^>— >^ yv-r^-— 2, 2, 
4 - h y y f^/u-^^fi^y ^uyv?^ y v-r^— 2, 
4, 4 - b y y ^>^^-^ari^y 5^uyi:/-f y v-r^t-— 

h^y^^/i-^^e/y u-y-v^^y-yr^^— 

[00 6 11 ^ft. ^^m\z^\^^xmm^ti^'^ yt^T 
Li\ mf)^^. ykmm^^T^ (y^) r^^y/u^ib-^ 

^ t VXi'^±m(Dit^i^(D 0 -h. ykmm^ 1 o^c'tt^W 

vm^m\fh^tt-x^:b. 

I 0 0 6 2 1 *:^P>^iC*5lt^ t^=^/^S<O^A^^l. ^Tt 
mt^m (a) 't'Jw^^ti-^^^SttTK^t^^fL. ^>/jr< 
<t 1 fi. 1.0 9 5 %i^TT'^ c/. L < (i 1 0 - 9 
0%. 3?{^*f^L< (i2 0-8 0%T'fo^o 
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^'i'B^ib'&fe+cii^ffi-r^jKy r ^ y.^T^y Ky-^-s 

^ 'J J^lf.it'^^ (b) ^Sgte3feC>^^t^*^S(l»U> 
< ^ 1 1 fi. J.O 9 5 %\^^TXh «9 . »^ L < 1 0 
--9 5 L<(i20'-80 %-C^-5o 

[0 0 6 3] ±iEco-r y e^T^^— vm^^M'^Mt^t^ 

10 (c-1) ^i?^;tjni-5l^. itf^il(;ij:c::i:Tii^(0!> u^y 

- 3L^j\y^ y g^f >^ ;^ ^ ^.^q l t 

'bcti^ ^?^Lt^M$^o^ADi:(i>ryyr^^- h^^w 

(c-1) S^LTl'-O. 0 1fifi%T'fc 

60 

[0 0 6 4] l9t#btL5t';:iyuS^^r 

T'y K y 200 — 100000. 

L < 3 0 0 - 5 0 0 0 0 Miw^t^ L < 4 0 0 - 
4 0 0 0 OT*fct). ^fc lOOOOOcps UT . tij^ 
20 U< 50000 — SOOcps. 3El:i»^L<Ji2 0 
000-lOOOcps (D^^ ( 3 0 °C) ^tj^T^^X 

^^ti\kf^^t(omnm-^mmf±<D.'^.xttj-^L</j:\.\ 
[0 0 6 5] *^5^tcjov^T#btt^ t'^^uS-g^W^y 
Ky-^-(i, t<o^^xhmti^(Dmmmiik^mmt L 
30 T^3i-^. y^. ^o^j5i?f^^^tJfif, ^muf^. mmm 
^j:t^ti.xi^mx^h:/)K m'B^^tzn^'^^cD (y 
^) ryy/u^y-^— , ^ y^^T^—v. y^^y 

immm^^^i.xh^\.^^fi:\.\ ^tz. ^m^^^ 

mi^. \f=^/i-^mB. j^^y^uy^y. ^^^''i^^^ 

T^vji^mm. ^Tf^^i^mm. ^fyai^^r-^K >i<y 
40 >^^uy/^^<7>ta^7j>*y-^— , t>^^yr^ y ^i-WBi. 

^.K^^-yr y/um^i, t/p:^ mjig. n^yy^ttr/i- 

t»*L<(^4 omfi%$^,ic$?^L<i^2 omm%J^>l 
fifi. ^?^u<ii2 oms:%. M(c»^L<rii oma 

VoUTXh^o 

50 [0 0 6 6] :*:^P>q(::J;'9#e>tL5k'-/u£^:txy K 
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[0 0 6 71 ;*:^0^cOt:*^/uS^^7'>' Ky -^-li. ^ io 

^xfo^iMi^ci^r-^. - 5~3 0 ot:(7)?aS^f4=Tr* 
1 — 5 o 0 jtimcoj^/?T-itMT'^. ^JDfia^/clim^^^. 

[0 0 6 81 m.=i-mmM\^i^ ^mvc^'^^^^m^x^s^. 

L< ^il O'-l 0 0 0 k V, $blwflF^b<(i30 

— 30 o\iV(nmm(o:^^-)v^—^nr>mr^mtmMmm. 

6<]T-fc^o mk^m. (DOSE) li. »^L<Jil-l 

0 0 0 k G y > MIC^? ^ L<fi5'-200kGy so 

[0 0 6 91 

1) mit^?«T 



2) ^^i^^j^a : (my 

— SC-802 0) 

^T^^ Ky -^—^^b^Vw^'— v-a ^iJ' h i/7:7 
(GPC) O^^a^^lieirj^figL. m^St:iGPC 
-CS«J^L:^gm^^ffiLfio 5^^S5^:ffi (Mw/ 

3) : (U;d-7f h y r^'^^ttSS : RDS- 
I I , RFS- I I ) 



i5^RDS-I I (ii5*fegi5'^:7') ^fcli. RFS- I I 
1 0 / s e c cofil) L fZo 

[00 7 01 ©m^'^mMmmtmsi^i^ 

1 ) y T tr- ASm^SaflSWiSS Curetron EBC-200 

-20-30 OffWr A-T-y' ) 
m'^^nm^ : 2 0 0 k V 

DOSEJiO. S-SMr a d(Og&ST'mffifilwJ:t)^ 

Wil^fZo 

2) MI N-EB (A I TthM) 

m^mmm : e o k v 

DOSEIiO. S — SMr a dCOS£HT-^/Vh=^ V^T 

^mxmwLfzo 

[00 7 11 @mmm. it^mx&m uf^i^To^b^^ 

1 ) ^-B t^^b^&i}^ ( a ) 
DAB 4 : 5<; ( i ) iC|5ffi 

4— Cascade : 1, 4— -Di aminobuta 
ne [4] : propylamine 

DAB 8 : ^ ( i i ) 

8— Ca scade : 1, 4— Di aminobuta 
ne[4] : (l — azabutylidene)^: 
propylamine 
MNP 1 2 : ^ (x i i i ) ClfE^ 
12— Cascade rmethane [4] (no 
nylidyne) rpropanol; ^aS^ ( x i 
i i) 

2) f^i^Tkm^^ {^^) 'J U-h^.it^^ (b) 

4 HB A : 4 — t X3 ^zyz/^jUT ^ V h 
HE A : 2- t Kd r^v'^^/LT^ ]) h 
PPG6A : :jj<y >^Dt'U>i7'y =»— /I- (PPG^Ofi 

PEG 7 A : ^^y^f^U-V^y =i— (PEG^^OS-g- 

g=7) TiJ' y U— h 

PCL1A:2- (;/^) T y d ^^W:^^ v-oi^yU/N 
>r KDv?^>:i!7:/o7^ h^^-h (^>r-fe/Wb# («) 

§^:/^^-feyUF A- 1 DT) 

PCL2A:2- (>^^) T ^ y o ^ yU;^^>':ii^/UyN 



(t*) iSy^^J'ir/WF A- 2 D) 

SA: 2 -TiJ' y c3^/U:;^^:/ai^/Uai^yUyN^ Kdv^ 

fb-g^l^ (c) 

MO I : y a-f yU:^-:^^^:^^^^-^ yixT^^— h 

TMI : 3- >f y:/cr'<;^/W- a. a- ^/W^ :^ >^ 

GMA : ^ y U i^—h 

G201P:2-l: Koi^e^- 3- y u^a^-yy" 

n tvvpt y b (^^tt^t^ (») f^;^ 
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T^yUG- 2 0 1 P) 

[0 0 7 21 (^f&mi) h y u<'>'v^-Y yi/r^^- h 

(TDI) t 4HBAt(D^'^/UH1)Uit 

mwmm. ^mmAm. fas-try i^-. =i>^7^vi^— . 

RXIAHBA : 1 4 4 g. i^g^^i^/H 4 4 g (Or^-^^g 

E9oPAj[g:77:^=»l:iTD I : l 7 4 g. Stg^^^^u : 
174g> 2-^^/l--^=^i^>g^^ : 0. 2 g ^Id^^ 

T t fco 

[0 0 7 31 ('&^^'J2) y;^^D>v^-r y v-T-t-- h 

(IPDI) <!:4HBA<t (D^^/1-{^AD<* 
;5.I/4 HB A : 1 4 4 g. i^g^^^i^/H 4 4 g CO^-g-^ 

m^^mi^tzmT^— h^m^tii o o o ^ y y b/i- 

0OPAli£:7 7;^=2|- I PD I : 2 2 2 g. g^K^^ 

7U:2 2 0 g. 2- : 0. 2 g 

[0 0 7 41 (^^0*J 3) IPDI^HEA^ <D^^/i- 
E A : 1 1 6 g > m^^'^y^ 1. 2 0 g (DfMi^M'^ 

^^mi^tzMT^- h^mx.ti 1 o 0 0 ^ y y 5/ h^i^m 

OP 7:^=^1- 1 PD I : 2 2 2 g. i^^^^/l^ : 

2 2 0 g, 2-^^/^---=^f->'eS^ : 0. 2g^i£'g' 
L. 5 0ncgS:^Lit^?^(rT:^JDII?i}t«^L/<f55?b?BTD 

T\^fZo 

[0 0 7 51 (^f&m4) yi^T^^ 
— h (HMD I) tHEAt(Dm'^M^:^m 

STJ^HE A : 1 1 6 g . g^K^^/U 1 2 0 g (Om.^'mWL 
^^i^Uf^r^Tn- V^^TLfz 1 0 0 0 5: y y :y h/WE9 
oPAl^y 7:5^=1 tCHMD I : 1 6 8 g. K®^^^/^ : 
170g, ^-zz.^)\^^^^^yn.^'• 0. 2g^sa^ 

L. ^ox.\zm,%\^tzmx^\^xi)mm^y^^^t^hm'T^ 

TLfZo / 

[0 0 7''6J (^ftfi^'jl) DAB4-H8M4 (l/l 
-^<S;tyci 0 0 0 ^ y y 5/ hyUSopAlS:?^^^^!- 



DAB4:31. 6 g . H E A : 9 2 . 8 g . g^^in^ 

/U : 12 5g^g£'^L. 7 5mi3:.^Lf::?#r^(:iT3 0# 

raJlffL^•^fc^g. -^i^vT^y :/^L. ih-nmr^ 

l^m^LTl^yto -^wT*. ?t^^?aa^6 O^lcTif. M 
O I : 6 2. 1 g <tg^S$^^/U : 6 3 g CDr^^rt?^^^* 
^JDL> 0-3 05^1^. 2-^^^V-^^-y->g5^l§ : 

0. 3g^f*^0L7to 3-4 0#rpWDf?ft«^if^jKtt. IR 
^-t— h<^NCOS1%tiPi^i|X (2 2 7 0 cm- 1) 

^it^h't iy='j\^m^^y'> Y')^-^mz. A 
[0 0 7 71 (*JSFiJ2) DAB4-B8M4 (l/l 

'-^ii;ifi5 0 0 ^ y y :y b/UEgop^|gy'^>^ =3|iD 
AB4:31. 6g. 4HBA:115g. g*^^^ 
: 6 3 g, J—t\^ : 3 0 g^gfi-g-L. 7 5t:jC|2: 

%\^fzmm\:LXzmm:<k^^tz'^. -^-y->^:/y v^* 
20 L. 1 H-NMR^fij:^L/c^ r 5> r^y/i-s^^o 

^\yy':y^-<ofii\zi^m!%^^'y h L. 8 0X:<^^?^«:: 

\zz2i^^:y^-±.^t^hn'^'7^^-y^W^\^. 7 0'Ctc 
T(fyt^?STM OmrnHgigJlT^T^H-r^r irtcj: t) 

*AP/c^?^t^<^fli^#yt (iix^9 8%) o ^^x^ 

Jg7 Ot:<7)**. MO I : 6 0. 9 g . gt®f:ii^/l- : 2 
lOg^i^^JOL. ^\z\0'Mk. 2- :3i^/i.-.af.i^>®^ 
30 ii:0. 3 g^^.:!JDL/-^o ?>^^f^mm.n^^m^ . IR 
f^^— h<^NCOS#tt®iiX (2 2 7 0 cm-l) /j^ti 
^X^fz^^.^WL^^mM.tV.fz. 5EI:i. J^ft®^^ LTffi 

^mt^^ gf^:^lLWg>Jiy.3-^^ 

[00 7 8r~(SI:ffiW3) DAB4-P4B4M4 (l 

— triix-fc 5 0 0 ^ y y 2^ h/^egop^i£>^^^=»i:iD 

AB4:31. 6g. 4HBA:57. 5g. PPG6 

40 A : 1 9 1 g . g^^:i^^/U : 1 2 0 g . P< ^ / —/I- : 3 

og^id'g'L. 1 hx.\zwi'^\^tzm^\^x Anf^'m^^ 

-^tz^fk. —^"^^^V^^l^. 1 H-NMR^rSyStyt 

iz yVLs 8 ox:(Dmm^cx^&xmii^ • mr^^w-f^j^ 

y4>^mmi^. 7 0 t:(CT(ffc?»i^r' 4 OmmH g« 
50 9 8%) o -^rr-C. ^?gr^S7 Ot:o^^. MO I : 6 
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0. 9 g, Sm^Ji^^yU : 3 4 5 g^gs^DL. 3E(C1 0 5^ 
(2 2 7 0 cm- 1) ^m^Ltz^J^^irRft^^^^ti. 

[0 0 7 91 (^J£<1?*J4) DAB4-P8M4 (l/l 



AB4:31. 6g, PPG6A:382g. g*K^^ 

: 1 7 8 g , 7« : 3 0 g ^g^-^L. 7 5t:iw 

^^Lfc^?glrT4^rBlili^S^-^/t:^. V 
^L. 1 H-NMR$raiJ^Lyt^r 5. T^y/uS*5^ 

tb\:i:='i^y'i^i^-±m-hM^^-(>^mmL. 7 or 

iZTiftzmmX4 0 mmH g tAT^ T'MEE'T 5 Zt\zX 

-5. ^m^mj^mm^mtz (Jtx^9 8%) o ^:ix\ m 

m^&7 OX:(D^^^ MO I : 6 0. 9g. Wf^^'f' 
/I- : 4 8 0 g ^^JJDL. Ml^l 0:$>^. 2- ^^/W^:^ 

i^v^^io. sg^^^DbJto smr,^mmmn^m 

It. I R^-^— hONCOSI^ti^llX (2 2 7 0 cm- 

1) ttm^Lfzm.^.^^Jt^m.'^.tLfzo MIC. ^fc^^g^s 

10 0 8 01 (^ifet^flS) DAB8-B16M8 (1/ 

2 O^/i^;^^— /w) o-^^S 

— 5 O 0 ^ y y :y h /UEo n AliE>^ ^ >^ =3 ICD 

AB8:36. 7g. 4HBA:115g. ftgf^^i^ 
Ji^ : 6 5 ^^J^y-yP : 3 0 g^ffi-g-L. 7 5t:{::i3: 



x^j±xm^^'m.w^mn^j:^-hmm^'S^Lfz^ 



T^ffzmmXA OmmH&UTi^XWiB.'r^:it\Z.i: 0 

&7 OX:<Di^ii, MO 1:60. 2 g, g^g^^i^/U ; 2 
1 5 g^^ftlL. Mlwl Oi»m. 2- 
^:0. 3g^^;!jDLACo 4 B^reWD^jt^t^l^l-t. IR 
hcONCOSI^ttPiillX (2 2 7 0 cm- 1) tm 

\i^fzm^:^^j^^=^^<^-\^-^x!Simn'r^z.t\z:;: o 



20 



30 



[00 8 1 1 mmt^^ie) DAB4-B4G4 (1/1 

mi^mm. mm^A^^. i^g-t^-y— . su^^>x>f- 

AB4:31. 6g. G201P:85. 7g. 4HB 
A : 5 7 . 7 g . S^e^^^yU : 8 7 g , ^ / — : 3 

og^iE^L. 7 5x:{c^^vtzmm\cx sm^mm^ 
~-^-y->'^y v^L. 1 H-NMR^sij^tysi 

[0 0 8 21 iMMm 7 ) MN P 1 2 -M 6 (1/20 

mwmm. mmmA"^. rasir>-y— . ^r/='>7^>-y- 

—^m^fzS OO^V V y h /i^m^n%j^-y y y. => \ZM 

NP12:60. 8g. MO 1:46. 5 g. g*^^^ 
JU : 1 0 8 g ^g^DL. mmum7 O'XZXmWLfZo M 
1^105^^. 2- : 0. 2 2g^^ 

Si^^KHX ( 2 2 7 0 c m- 1 ) ;5St^^ Lfc^.^- ^SlS 

" ^smw^ K y "^"^^ ^ ' — 
[0 0 8 3] (^jgeij8-i9) mi^mm. mmm?^ 

i^irv-y— . RjJ=:ii^v'i^V—^mx,fzm-z>n% 

my^y^::^{zmi^iZ7r:Ltz^'Smit^i^ (a) . ^ft 

T>:^ y /U^^b-^l^ (b) ^m^^^Jl^\ZX7 5mM%\Z 
t^^Xoi:^^^l.fzmm%:mWl.ti:^-^muLfZo 

Tk^^^fb^i^^ LrHEA>^ffiV^/c^-&J^A^H. MJC 

^•^mt^m (a) ^tf^^/t-^oy i$^y— yb^ga-g^i- 

-So -l^±i7D^l^^a^$r7 5'CiC^^Lfc^m{CT4S^r^^ 
ilij^^-frfc^. -IfB-y-V^T'y >^i/L. IH-NMR^SiJ 

\'^m^hmm^^^\.fz, ^bi:i=j>-rv-y— ±a5^^p> 

K^7^:/^^JtL. 7 oncTltYcm^^TM OmmH 
g iSA T * Tit jE-r ^ w <t I c J: g1^®^^ ^yU:io i: y ^ y 

-/i'^^^i:ig*Lfc<[:r5. i^mfm^mm^ntzo 

^NV5 0%lr/^;5J:9lr^j!jl]L. >( y^^T:^-hm^ 

^\f=^jvm^W (c) ^ (y^^^) r ]) ji^Thit-t^ 
(b) <7)'&tf^/i.»fcit^.^b. MJwSS;^±<*(oSg 
0%lz/^5i 9l::i^K^^>'HcT^^LfCo M(c 1 
05^^. 2- y.>r;t>- hS-^ 
Wtr=.ywmS<^ (c) (DO, 5SS%^.*DLfio -^rO^ 
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j^.tLfz/ki^. RfZ>mmt Lxm\^^tim^=^'f-^^^^ tt'j^u^vr^ y huv-itoob (itK0ij2) ioj:t>'v 

y '^-(0^f&m<Dmmf&tmhtitz\f=^y\^^my'l^ [ O O S 4 i 





IMil^$I)5E a/b/c 


















(Mn) 


(30*0, CPS) 


mMm 1 


DAB4/HEA/M0r= 1/8/4 


4 


93 


1773 


2510 


iifitefl?»J2 


DAB4/4HBA/M0I =1/8/4 


4 


90 


1879 


1550 


^j5i(5»j 3 


UAB4/( 4HBA/PPG6A )/MOI= 1 / ( 4/ 4 )/4 


4 


86 


2952 


830 




DAB4/PPG6A/M0I=l/8/4 


4 


75 


3582 


420 




DAB8/4HBA/M0I=l/16/8 


8 


81 


3497 


2750 


^mme 


DAB4/4HBA/G201P=l/4/4 


4 


83 


1451 


2360 




MNP12/-/M0I=l/0/6 


6 


95 


2039 


1210 




DAB4/4HBA/M0I=l/8/2 


2 


92 


1636 


910 




DAB4/4HBA/M0I=l/8/6 


6 


88 


2110 


3660 


mmm i o 


DAB4/PEG7A/M0I=l/8/4 


4 


72 


3093 


1120 


^6S5<?*J 1 1 


DAB4/PCL2A/M0I=l/8/4 


4 


86 


3172 


2820 


mmm 1 2 


dm/mu/(^mmi) =1/8/3 


3 


89 


2193 


4430 


^Mf^j 1 3 


DAB4/4HBA/(^55fi^2) =1/8/4 


4 


85 


2492 


2630 


mmm 1 4 


DAB4/4HBA/(^5itl^ 3 ) =1/8/4 


4 


89 


2510 


3120 


1 5 


DAB4/4HBA/( 4 ) =1/8/4 


4 


82 


2135 


2450 


^fiii^j 1 6 


DAB4 / ( HE A/4HB A/PCL 1 A )= I /( 2/3/3 )/6 


6 


84 


2063 


2120 


mmm 1 7 


DAB8/4HBA/M01 =1/16/3 


3 


83 


2940 


1860 


HMfi^ij 1 8 


DABB/4HBA/M01=1/16/12 


12 


76 


3752 


4520 


nmrn 1 9 


DAB8/PPG6A/M0r=l/16/8 


8 


70 


6785 


1050 


ttnm 1 


DAB4/HEA/>J0I = l/8/8 


8 


92 


2309 


4460 


i:t$5ci?'J 2 


mm^o u^>T^';u — h UV-1700B 


2 




2000 


22500 




DPHA 


6 




550 


5000 



m^(D^mz J: •9 m\'^\^fz^^i^m'^^^^^'^^m^n 

tzf^\^¥iyY')^- (itgJl^N) . W^mx^W.(n%mk 
VTiJ^ y hUV-1700B (itS^ys) i^^XJi>-< 
>i^=^V /u-^=^i^T ^ y h (DHPA) ihMM 

6) (omm^Mhm'^XTr^'t. 

[0 0 8 6] 
[^2] 



[0 0 8 51 m^m 20-38) mmm 1-19 xn 

0 /jm. ^ ; 5cm. 5:^; 20cm) ±(3^*Lft>5!' 30 
tODQ.SE (5. 2 0. 4 0 kGy) Xm'f'B^m^l^ 

fz.MzKz^ \.fz^'^m\i^m(oimktm=i'm§M 

A : ^ y^mzt'^^X^^^^^ O : k/TViC 

yo^m^mmm ^^xi. wmm^ (mek ^yfi^^y^m, 

5 OlHlBu^toSag^fkJ: t)^*^)fc^#^) . 
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mmmwL a/b/c 


Dose(kGy) 


Dose:20kGy 


i%) 






■ -J - ■ ■ ■ 




5 


20 


n 


OFP 


NY 
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